The secondary metabolites typical of these species are contained in the roots and rhizomes and are mainly represented by bufadienolide glycosides, steroidal saponins, and alkaloids [1] [2] [3] . Helleborus extracts exhibit high biological activity with lasting analgesic, myorelaxant, and blood vessel regulating actions [4] . Italian folk medicine reports the internal use of a decoction of H. odorus ssp. laxus roots as a digestive, stomachic, and bitter-tonic [5] .
H. bocconei Ten. subsp. intermedius (Guss.) Greuter and Burdet [H. bocconei subsp. siculus (Schiffner) Merxm. et Podl.], locally known as "raricchia" or "radicchiu", is a grassy perennial plant, endemic to Sicily [6] According to popular Sicilian medicine [7, 8] , this was used to treat horses and cows affected with pneumonia. The dry roots were cut into small nail-shaped pieces, 1 cm long, and inserted under the skin of the animal. After two or three days the part became infected and swelled enormously. After incision of the abscess, the infected material and the root were removed. It is reported that five or six days later the ill animal recovered completely. The roots of H. bocconei subsp. intermedius were also used for the removal of human decayed molars. Insertion of a small piece of root in a decayed tooth results in it falling out. A similar use in Turkish folk medicine has been reported for the roots of H. orientalis used to treat edema in cattle. Ethanolic and aqueous extracts of H. orientalis roots and herbs were shown to possess potent antinociceptive and antiinflammatory activities [9] . The same species also showed good activity against toothache in man [10] . A previous chemical study [11] reported the presence of ecdysterone and 5β-hydroxyecdysterone in the whole plant of H. bocconei subsp. bocconei. In this work, we report the antibacterial activities of six extracts of H. bocconei subsp. intermedius, three from roots (R) and three from aerial parts (A). The Table 2 , which shows minimum inhibitory concentrations (MIC) and, in brackets, minimum bactericidal concentrations (MBC). The light petroleum extracts showed significant activity against all the Gram + bacterial strains tested. The activity of the extracts on the Gram + bacteria were similar and the MIC values generally differed only by one dilution factor. Staphylococcus epidermidis and Escherichia coli appeared to be the most sensitive to the root extracts (MIC 6.25). With regard to the Gram -bacteria, the extract of the aerial parts demonstrated lower activity. The root extracts exhibited the strongest inhibitory effect against Escherichia coli, while the activity against Klebsiella pneumoniae and Proteus vulgaris were similar, with MIC values of 50 and 25 μg/mL, respectively. No significant antimicrobial activity was shown against Pseudomonas aeruginosa [MIC values > 100 μg/mL are considered not active). It seems that the MIC and MBC values are not uniformly coincident. These results may be referred to the high concentration of (Z,Z)-9,12-octadecadienoic acid that is reported to have inhibitory action against some bacterial species [14] [15] [16] . Therefore, in the light of these results, it appears that the better activity of the root extracts can be explained by their greater content of (Z,Z)-9,12-octadecadienoic acid. Considering these findings, the traditional uses of the roots appear to be justified. Furthermore, considering that the extract is active against the bacteria responsible for respiratory infections in man, it would be desirable to deepen the study of this plant as a source of active principles of natural origin that could be useful in the future for application in therapy. 
Experimental

Extraction and analysis:
Dried roots (R, 881 g) and aerial parts (A, 456 g) were minced into small pieces and then sequentially extracted by cold maceration with light petroleum (40-60°C) (3 x 2.5 L). The solutions were filtered on Celite and concentrated under reduced pressure to yield 53 g and 1.8 g of extract, as yellowish colored oils, for R and A, respectively. After filtration, the roots and aerial parts were extracted, in turn, with DCM (3 x 2.5 L) and MeOH (3 x 2.5 L) yielding, after evaporation under reduced pressure, 16.7 g and 172 g of gums for R and 6.5 g and 13.1 g of gums for A, respectively.
The light petroleum (40-60°C) and DCM extracts were analyzed by GC-MS. A portion of each sample was treated with a freshly prepared saturated ethereal solution of diazomethane and subjected to GC-MS analysis. GC-MS analysis was performed on an Agilent 6850 Ser. II apparatus, fitted with a fused silica SE 30 capillary column (30 m x 0.25 mm), 0.33 μm film thickness, coupled to an Agilent Mass Selective Detector MSD 5973. Column temperature: 40°C, with 5 min initial hold, and then to 270°C at 4°C/min, 270°C (20 min) using He as the carrier gas (1.0 mL/min); injection mode splitless (1 μL of a 1:1000 n-pentane solution); interface temperature 295°C; mass range 29-350 m/z, ionization energy 70 eV, multiplier energy 2000 V, scan time 1 s. Peak identification was accomplished by comparison of its mass spectrum with those stored on the GC-MS data bases (NIST 02 and Wiley 275). Some more volatile components and terpenoids were identified by comparison with the data reported in the literature [17, 18] and by comparison of their linear retention indices with those previously reported [17, 19] . Whenever possible, co-injection with authentic substances was also performed (Table 1) .
Antibacterial bioassay: The antibacterial activity was evaluated by determining the minimum inhibitory concentration (MIC) and the minimum bactericidal concentration (MBC) using the broth dilution method [20] . Eight bacterial species, selected as representative of the Gram+ and Gram-classes, were tested: Bacillus subtilis (ATCC 6633), Staphylococcus aureus (ATCC 25923), S. epidermidis (ATCC 12228), Streptococcus faecalis (ATTC 29212), Escherichia coli (ATCC 25922), Klebsiella pneumoniae (ATCC13883), Proteus vulgaris (ATCC 13315), and Pseudomonas aeruginosa (ATCC 27853). The strains were maintained on Tryptone Soya agar; for the antimicrobial tests, Tryptone Soya broth was used. In order to facilitate the dispersion of the extracts in the aqueous nutrient medium, they were diluted with Tween 20 at a ratio of 10%. Each strain was tested with samples that were serially diluted in broth to obtain concentrations ranging from 100 μg/mL to 0.8 μg/mL. The samples were previously sterilized using a Millipore filter of 0.45 mm. The samples were stirred, inoculated with 50 μg/mL of a solution containing 5×10 6 microbial cells, and incubated for 24 h at 37°C. The MIC value was determined as the lowest concentration of the sample that did not permit any visible growth of the tested microorganism after incubation. A control, containing only Tween 20 instead of the extracts, was not toxic to the microorganisms. Cultures containing only the sterile physiological solution were used as positive controls. MBC was determined by subculture of the tubes with inhibition in 5 mL of sterile nutrient broth. After incubation at 37° C the tubes were observed. When there was no sign of bacterial growth, the sample was denoted as having a bactericidal action. Samples were tested in triplicate. Sterile distilled water and the medium served as a positive growth control. Gentamycin was used as a standard antibacterial agent. 
